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By SAMUEL L. LOVE 


Whenever you are talking about or working 
in a technical field, there is a word that seems 
to come in for more than its share of use--and 
abuse. The word is "'Precision,"' We are ac- 
customed to reading every day of the precision 
needed to fire a missile and hit a target 5, 000 
miles from the launching pad; or strike anobjeti 
like the moon - 250,000 miles away. Certainly, 
the space age has made everyone more aware 
of what precision can mean, 

There are still many levels of precision. 
Just how accurate is accurate? 

There is nothing so easy tosay as "exactly. ' 
But everyone has their own idea of what "exactly" 
means! If a housewife reads that she is to use 
exactly one cup of milk or notes that something 
is exactly one inch long, there is little question 
in her mind about how much or how long. Ifa 
plumber puts "'exactly"'one inch ofthread on the 


end of ap 


pe, he also knows what he 


I is talking 
about. When 


a cabinet-maker planes a board so 


that it is "exactly'' one inch thick, he is sure, 
also. But a precision tool maker might wonder 
just how thick that board is, for he knows how 


difficult it is to grind a block of steel "exactly" 
one inch high. A gauge maker could easily ask 
what purpose the one inchthick block is toserve, 
while the scientist might query, "at what tem- 
perature?" 

For it is a fact, that nothing can be exactly 
one inch thick, There would be no way to prove 
it, if it were! There mustalways be some "tol- 
erance.'' A seamstress might measure her one 
inch bias tape with ameasure that is also made 
of cloth. The carpenter's rule might have grad- 
uations of 1/32 of an inch but rulers are rather 
flexible things. A machinist with his micro- 
meter and dial indicator could be confident he 
within a few ten thousandths of an 
inch, but the gauge maker or the lens grinder 
might measure with light waves to within a few 
millionths of an inch, 


is working 


So the accuracy or precision to which any- 
thing is made, often depends on the accuracy of 
the measuring stick that is used. An inchis 
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UNIMAT 


Unimat is a precision tool designed for 
technicians and engineers. !t's readymade 
for Camera Craftsmen. No bigger than a 
typewriter, Unimat is a combination of 10 
tools in 1, operating on just one base. 
Widely acclaimed as the finest tool ever 
developed for machining small parts made 
of metal, wood or plastic, Unimat is a 
rugged, portable machine that will pro- 


vide a lifetime of satisfaction. 


Basic unit consists of the precision lathe 
and all components necessary to set up 
drill press, milling machine, tool and sur- 
face grinding machine, hand drill, grind- 
ing and polishing machine. Also includes 
motor, upright steel drill press post, uni- 
versal 3 jaw (reversible) self centering 
Cushman type lathe chuck, 3 jaw Jacobs 
type 1/4" capacity drill chuck, pivoting 
tool post, 2 deac centers. Face plate, 
lathe dog, grindstone arbor, Allen wrench, 
easy to follow instruction manual. Unimat 
basic unit comes handsomely packaged in 
sturdy wood storage chest. Complete basic 
unit, priced $129.50 


Items 1 through 5 are included inthe basic 
unit. Items 6 through 9 are accessories. 
Write for illustrated literature and price 
list. 
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A Complete 
SHEET METAL SHOP 
For Less Than 

$20 Per Unit! 


18° Bending and 
Forming Brake 

*K Forms up to 90° 
% Box-brake Slots 
%K Easy Adjustments 


+ Handles up to 16 
Pp 
ga. stock 


Fantastic low price mokes it easy for you to have 
a well equipped shop! 


Notching and 
Nibbling Unit 


Available with 1 x 1" 90° 
Notch Die or 1 x 3/4" 
Nibbling Die 


¥Dies easily interchanged 


indispensible at this low cost for rush and special 
jobs!---Makes accurate burr-free notches. 


Mod. N-Notching Unit** Mod.N2-Nibbling Unit 
Either die separately --- $8.00 


4 in 1 Tool 
1. Punches 2. Forms 
3. Shears 4. Rivets 
% Throat depth handles 
up to 1" width, 16 
ga. stock 
% Stationary die plate 
eliminates danger of 
damage to the punch 
and work. : nee 
Round out your repair department sheet metal shop 
with this versatile low-cost tool! 
FORM - smooth, sharp bends to 90°--- metal rods 
or bars! 
RIVET - any type of solid or hollow rivet! 


PUNCH - 1/3," 5/32," 3/16," 1/32," and 1/4" 
ound burr - free holes up to 1" from edge. 


SHEAR - 16 ga. metals at any angle; takes rod & 


wire tool 


NATIONAL CAMERA Bevaustsleges) 


SUPPLY 
Box 174 « Englewood , Colorado 
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Point to Ponder cont. from page 3 
only as "exact" as your measuring devices will 
indicate! 

A camera repairman works with manytoler- 
ances. You are concerned with mechanical di- 
mensions, torsion, friction, time, electrical 
values, optical aberrations and more. 

Your customer also is familiar with toler- 
ances. He can miss his film speed or exposure 
to a greater or lesser degree depending on his 
quality standards. Developing time, temper- 
ature, density and contrast; may all be variable 
within differing degrees. 

The important thing that you must remember 
is that eachtolerance - each variation demands 
a different kind of measuring accuracy. If you 
measure a distance to the nearest inch, your 
measuring instrument need not be more accurate 
than within a tenth of an inch. If you want to 
measure that inch within a thousandth, your 
measuring instrument should be accurate within 
two or three ten thousandths of an inch, Invar- 
iably, the measuring device should be from three 
to ten times as accurate as the tolerance which 
you permit. If you want to measure a shutter 
speed which has a tolerance of twenty per cent, 
for example, your instrument should be accurate 
within two to five per cent. If youwant tomeas- 
ure a shutter speed to an accuracy of five per 
cent, your instrument must be precise within 
one per cent. 

Look around you. 
has some sort of tolerance allocated to it. How 
clean is a "clean" shutter? How uniform isa 
seven second recycling time? How even is 
"even" screen illumination? How can you apply 
more "precision" to your work? -O 


According to G.G. Newman, there are three 
kinds of creative people--Ideamen, Developers, 
and Communicators, but all share these ten 
characteristics: 1. Basic Health. 2. Sensi 
tivity (or a heightened awareness of everything 
and everybody.) 3. Tolerance of ambiguity 
(ability to produce and advance even when he 
doesn't know everything that's going on). 4. 
Flexibility. 5. Drive. 6. Persistence. 7. 
Motivation to change the environment or rela- 
tionship of self to environment. 8. Ability to 
find a new coordinating principle orsymbol. 9. 
Ability to abstract. 10. Lack of repressive de- 
fenses (his "boundaries" are opento inspiration 
both from within and without. ) 


MAR-APR 1961 


Everything you work with © 


Reports 
FROM THE 


YW CRAFTSMEN 


Business has been too good here lately. I 
have been working late every night, including 
weekends, and | still have at least a three day 
back-log of repairs. 

Glenn E, Gale 
Big Springs, Texas 


Just afew lines to let you know how I'm get- 
ting along in my repair business. I have taken in 
about ten cameras of quite a few makes and sizes. 
The School has helped me a lot this far, and I am 
looking for better things to come. I am always 
anxiously awaiting the arrival of new lessons. I 
greatly appreciate your evident interest in my 
work. 

Robert J. Miles 
Woodland, California 

Iam glad that I decided to take the National 
Camera Repair School Course. The lessons are 
interesting and the work, or practice material is 
very good. Even though I'm only about half 
way through the course, I have learned things 
that have helped me sellcameras better and the 
customer seems to put more faith in my words. 

Before taking this course I didn't know that 
there could be so many different shutters and 
how each works. This information helps when 
you are trading cameras with acustomer. The 
confidence I have now gained inopening ashutter 
is worth the price of the course.... The tools I 
have received are wonderful and they are very 
useful. I have the National Camera Repair 
School to thank for a job I got here, at the hos- 
pital. 

The hospital has a rented camera to take 
baby pictures with. About a week ago the hos- 
pital called and asked me to come out... the 
camera would not work. I was able to fix it and 
they told the cameracompany's representative. 
He contacted me and when I told him about the 
Camera Repair School he showed me how to 
service and check the camera and I'm to send 
my bill to the company whenever I service the 
camera, As of now, I have had two service 
calls to the hospital. Icould go on with more 
things that the school has done for me but I'll 


write again. William Haynes 


Wilmington, Ohio 
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CIRCUITRACER 


An easy to use, 


inexpensive electric 


circuit tester especially adaptable for 


camera repair work. 


It is capable of 


locating and identifying dead or live 


circuits of any voltage, fast. 


@ Checks electric photo-flash circuits 


@ Analyzes breaks and high resistance 


joints 


@ Tests flash wiring for breaks or bad connections 


Put this handy unit into your carryout 


case or pocket for quick tests 


anywhere. 


Tested and approved for camera repair 


by “National .ServiShops" 


$4.50 


Cerrone camena ServiShops 
SUPPLY 


Box 174 ¢ Englewood 
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Eeiiig intial] of 


Robin Lea Carter, born Jan. 20, 1961 at 
11:12 p.m., weighed in at 7 lbs. 11 oz Mr. 
and Mrs. C. R. Carter, Mitchell, Indiana, are 
her proud parents. 


Ason, Robert Warren Wilson, was born to 
Mr. and Mrs. Dick Wilson of Knob Noster, 
Missouri, on the 18th of August. He weighed 
6 lbs., 3-1/4 oz. 

A future Camera Craftsman was born 
29 Jan., 61 and named Mitchael Leslie Krooss. 
He weighed 6 lbs. 1-1/2 0z. and was 18-1/2 
inches tall. Small but cute. Sp4 Warren A, 
Krooss, APO 731 Seattle, Washington is the 
proud father, 

Carl and Mary Thatcher of Creston, Iowa 
announce the birth of a son, George W. Thatcher. 
Vital Statistics: 9 lbs., 12 oz. 


SHORTAGE OF SKILLS 

For U.S. industry, the rise in unemploy- 
ment to new highs... underlined a startling 
paradox: all around the nation, even in such 
critical jobless areas as Detroit, jobs are going 
begging for lack of skilled workers to fill them. 
Industry is hard put to find enough trained crafts- 
men, but the problem is getting worse. For 
every 100 skilled workers that the nation had in 
1955, it will need 122 in 1965 and 145in1975. 
Yet the nation's spotty training programs are 
not even turning out enough new craftsmen to 
replace those who retire. Automation and such 
new industries as electronics have vastly in- 
creased the demand. What can industry do to 
fill it? 

A number of companies have tried apprentice 
programs. They put high school graduates 
through paid training programs in their shops 
and send them to school several hours a week 
for classroom studies. Companies such as 
General Electric, General Motors, Ford and 
International Harvestertry to get the top gradu- 
ates from high schools and give them an engi- 
neering education that comes close to what they 
would get in college. Entrance requirements are 
high. Harvester says it turns down nine out of 
ten who apply. Applicants who are admitted get 
a four year course in advanced mathematics, 
hydraulics, electronics and similar subjects-- 
plus training in the shop. The program pays 
off: 75% of the students who took the course 
are still with the company, 

Cont. page 7 


® Shortage of Skil 


lls, cont. from page 6 


But such programs will train only one-tenta 
of the craftsmen needed for the '60s. The Gov- 
ernment supervised widespread apprentice pro- 


grams right after World War II but enrollment 
has dwindled from 400,000 to 160,000, In in- 
dustrial Massachusetts, where the need for 
| skills is vital, the Labor Department's regional 
| director of apprentice training, Hubert Connor, 
has only 4,000 in his apprentice programs. 


"That's terrible,"' he says. “We should have 
18,000. Industry and labor don't seem to real- 
ize the tremendous need that exists now, and 
will exist in the future for skilled help, ''-from 
Time, Mar. 10, 1961 


TURN "BOUNCES" INTO GOOD WILL 


A 


A six-step tested formula for handling cus- 
tomer complaints is: (1.) Sympathize with the 
customer-try to put yourself in the customers 
position. (2.) Reassure the customer that you 
will do something about the problem. (3.) Find 
> out exactly what's wrong. (4.) Personalize the 
problem. (5.) Rebuild your reputation. (6.) 
Thank the customer. 

This procedure is built on logic. When a 
customer complains, he's angry, and he expects 
resistance, When you sympathize instead, you 
rob him of his big offensive weapon-anger. Now 
you have him wondering. You reassure him in 
order to rid him of his fear. 

When he came into the store, he was afraid 
you'd do nothing torectify the error. By assur- 
ing him that you will, even before he gets a 
chance to ask you, you win him to your side. 


Finding out what's wrong forces the customer 
to be specific. Instead of being permitted to 
say, "Your work is no good, "he has to pin-point 
the fault. Usually, it's a small one, andhe'll 
feel better if he realizes everything isn't wrong. 

When you personalize the error, you help 
him realize that the whole company isn't at 
fault, but only one employee. A customercan 
forgive a person far more easily than a "'com- 
pany" or "business," 

Rebuild your reputation by reminding him that 
you may have made a mistake this time, but 
not the other 99 times. 


Finally, make him feel good by thanking him. 
By this time, he's feeling a little guilty for 
causing all the fuss. Don't let him feel guilty. 
Rebuild his ego. Tellhim he's done you a favor 
by letting you know where you slipped, so that 
it won't happen again. With this final touch, 
he's your friend. 
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RENARD 
TWEEZERS 


Designed for working withsmall parts in 
tight places, Where you can'tuse your hands 
Swiss made, long lasting, chrome plated. 


A-Soldering ------------ 85. 
B-Clock---------------- 58 
C-Assembly------------- 85 
D-Work---------------- 30 


All Sizes Available 


NATIONAL CAMERA Wevautsiegjes 


SUPPLY 
Box 174 « Englewood , Colorado 
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pao packaged in convenient 7cc applicator guns, 

NCRS Supply hos two of the finest instrument 
ubricants available. Use All-Temp Lube for slid- 
Use Moly 


ors and similar friction points. 


motion picture camera springs. 


emp Lube 60 


rouge, the other 
ardboord box. 


75 


Non-corrosive, resistan? to temperature change, 
this Porpoise Jaw oi! product stays at the point 
of lubrication. 


3/8 oz. bottle .75 
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TO NEW N RS GRrabuates 
C SS 


Graduation time represents the culmination 
of studies completed overa period of from one to 
three years. In many cases this achievement 
was made under heavy pressures from regular job 
and family responsibilities, All of these NCRS 
graduates deserve the highest praise for the dil- 
igent attention and unflagging work that went irto 


their course of training. 


John R, Richards California 
Beauford J. Moen Ohio 
Charles Wittman New Jersey 
Kamihira Pennsylvania 
K } Canada 
ri D ein Michiear 
re ise nant Ohio 
Cosler A. Mitchell California 
rge E, Ko hass Ne York 
I i New Jersey 
Ke et ,oons New York 
t yLetior 

W. VanDuzer Illinois 

ever thought that 

y r nt I vis 

yrked 
tly equipped with all necessary instruments 

ery phase of camera repair work. 

Is the business of a camera repair shop 


1 


s daily operation with all the paper work 


ittie things, and suddenly the 
heory I learned from text books and th 


learning, took 


e practical 
a harmonious 
which so patiently 
ded me through the course, and I was im- 


e. I met the personnel, 


ssed th theirexpertness in their particular 
field ve all, Irealized that my relationship 
th NCRS is not ended, but just fruitfully begun. 
By ex ig feeling in this letter, I 
ant to my impressions with all the 


of our faculty and with those who will 
in the future. 

With a deepappreciationand regard to NCRS, 
my thanks 


members 
7Oin us 
’ 


Peter M. Komaroff 
Berkeley, California 
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study shots 


HERE IS WHERE NCRS STUDENTS LEARN 


TS These are pictures of students in the shops 
“<f- they have set up for their training in camera 
AF 


Lf ee 
A> LB vp 


Pete Cambra 
Sento Rose. California 


ae 
: . as 
Stephen H. Olley Richard H. Knight Jr. Detlef H. Sommerkamp 
Schenectady, New York Knoxville, Tennessee Rochester, Minnesota 
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VOIGTLANDER Produces 
Lens No. 5,000,000 


In 1840, a year after the daguerreo- 
type principle was made known in Paris, 
Joseph Petzval, a Viennese mathematics 
professor, worked out the world's first 
mathematically computed photographic 
lens and Peter Wilhelm Friedrich Voigt- 
lander made it in his Vienna workshop. 

January 1961, the Voigtlander plant in 
Braunschweig produced lens number 
5,000,000, a historic achievement. The 
lens is a Color-Skopar X for the company's 
Bessamatic camera, but it will not be at- 


tached to a camera, It has been placed 


the m's museum as part of its history. 
n, in August, 1839, the invention of 
‘aphy was announced inthe Acad- 
emie srcancaise in Paris by President 
Arago, the entire world was interested in 
this sensational development. Viennese 


>ssor von Ettinghausen was among the 


tience and, upon his return home, re- 
ported to the Austrian government and his 
colleague Petzval in detail about the 
daguerreotype. 


Slow Speed Poses Problem 

Both recognized that the poor speed of 
the lenses available at the time was the 
weak point of the invention. The lens made 
by Ch, Chevalier and used by Daguerre in 
his camera had only a relatively small 
aperture of f/16and required a 15-minute 
exposure time. 

Petzval immediately turned to Peter 
Wilhelm Friedrich Voigtlander, grandson 
of the founder of the Voigtlander workshops 
n Vienna, forhelp inincreasing the speed 
of lenses. This led to the first mathe- 
matically computed lens, which required 
a great amount of arithmetical work based 
on data about the types of optical glass 
available at the time. 

Petzval requested the help ofone of the 
top commanding officers of the Austrian 
Army because he knew that soldiers in the 
artillery had studied mathematics. 

The first lens computed was a Petzval 
portrait lens with the high lighttransmit- 
ting power (speed) of £/3.7, fantastic for 
the time. The optical properties of the 


lens also were unusually fine. 
Petzval-type lenses are still in use. Mod- 
ern projectors are nearly all fitted with 
such lenses. 


In fact, 


First All-Metal Camera 

Voigtlander began developing the first 
all-metal camera for this lens. The cam- 
era had special features for portrait work. 
The lens could be focused with a pinion 
and controlled by means of a groundglass 
screen. The camera could be swivelled 
and adjusted in height. It was very expen- 
sive, however. In 1840, the camera and 
all accessories cost 120 guilders. 

By 1842, some 600 of the complete out- 
fits had been sold. Voigtlander produced, 
on the basis of Petzval's calculations, not 
only the lenses for his metal camera but 
also ground portrait lenses of 6"'and even 
8''diameters weighing up to and more than 
66 lbs. The 6" lens sold for 1,200 guild- 
ers, the 8"' for about 2,000 guilders. An 
8"'lens is stillinuse at the Vienna observ- 
atory and is said to be irreplaceable for 
certain special photographs. 

By 1862, Voigtlander had _ shipped 
10,000 lenses. (The plant had been moved 
to Braunschweig in 1849.) A silver cup, 
donated by the workers on the occasion, 
attests to this date. 

Lens number 10,000 was "one of the 
largest kind" produced at that time. The 
exact type is not known, but it probably 
was a 6" objective. 


Lens No. 30,000 in 1885 

in 1885, the Voigtlander workshops 
produced lens number 30,000, a Eury- 
skop, a four-element aplanat type cal- 
culated by Dr. Hans Zincke-Sommer. For 
the next half-century, significant nurnbers 
were not saluted, but in 1936 a Heliar for 
professional photography, numbered 
1,000,000, was produced and placed inthe 
museum, 

Lens number 2,000,000, also a 10" 
(24-cm.), Heliar, £/5.5, was produced a 
year later. The tremendous production-- 
1,000,000 lenses in a year--resulted be- 
cause of the large number of Bessa and 
Brilliant cameras manufactured then, 

No. 3,000,000 was produced in 1947 
and No. 4,000,000 in 1956. The former 
againwas a Heliar but with anf/4.5 speed. 

Cont. page 13 
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4 Boxes...$1.35 


IN trom t > se 1d lesmar | 72 Boxes...$3.45 
fo vu Pg - arr >¢ a tat atigt l< 
Crees Sie: Se OR SSESS, 4 perro NATIONAL CAMERA SelyviShops 
SALES AHE AD, FIFTY NC 4 
PROSPECTS UNLIMITED. NOBODY HAS guersy 


SHOES HERE, 


MASTER MECHANIC - 
STAR SALESMAN 
SKILLED AIDE 


Here's the triple-threat test instrument that will be equally 
at home in your shop,store orlab. This investment is planned 
to earn you profits. Use the prestige-building 


ServiShops Motion Analyzer 
for fast, high-precision tests on all photo equipment. You'll 


find it easy to operate, easier to understand and: easiest to 
demonstrate! 


Box 174 * Englewood , Colorado 


cc 
Write today for complete, 
free information. 5 


NATIONAL CAMERA REPAIR SCHOOL 


Drawer CC Englewood, Colorad ° 


THE CAMERA CRAFTSMAN MAR-APR 1961 1 


EX PERT  “Aiiherizg: agency 


tif 


REPAIR. 


SERVICE 


© MASTER CAMERA CRAFTSMEN 
ee oe 


This colorful sign will tell your customers that you want thei 
camera repair work. The sign is done in eyecatching yellow, 
blue and black om white background. The size is 11" by 14”. 

A sign for every purpose. Standard heavy board, standard 
heavy board with easel, and paper that can be taped to any 
window. 


Price each in quantity 1-4 5-9 10 up 
Paper 90 -70 -50 
00 


Board 1.00 
Board with ease! I 


May be assorted for quantity price. One sign is FREE, 25¢ 
in cashor stamps for handling and postage. No handling charge 
for your free sign if you order more than one. 


— 
NcRs 


Leccon 
Binders 
ie 


Now you can keep all of your 
texts neatly in order. Each text is 
held securely and the binder may 
be opened to any page in any text, 
yet each is instantly removable! 
Seven inches wide, your binder 
holds forty texts ready for immedi- 
ate reference. This is a fine way 
to preserve your Camera Craftsman- 


ship lesson books. 


Price only $7.75 


an CAMERA ServiShops 
SUPPLY 


Box 174 « Englewood . Colorado 


you are not a member of SPT.... 


THE NEXT SECTION OF THIS ISSUE IS 
MISSING 


The Society of Photo-Technologists section 
of the Camera Craftsman is sent only to mem- 
bers of the society. SPT, is an organization of 
camera technicians and others interested in the 
more technical aspects of photography. The 
SPT section contains varied technical material 
available only tomembers. Send for amember- 
ship application so you won't miss the valuable 
articles in this section. 

Write: 

The Society of Photo- Technologists 
Box 174 
Englewood, Colorado 


From photographing the children of Mother 
Earth who obediently "look at the birdie" to 
photographing a star 10 billion light years away 
is the adjustment that the photographic profes- 
sion must make as it faces the challenge of the 
Space Age. 

Photography plays a vitally important role 
in the missile, rocketry, and space explorations 
program, and yet in the pastyear there weren't 
enough students graduated from photographic 
technology schools to satisfy replacement needs 
or the growing demand. 

Ours is a growth industry, and yet we are 
going into the Challenging Sixties without the 
technically qualified and trained personnel to 
people our industry. Compare this with the 
thousands of graduates of our engineering, 
medical, architectural and other professional 
schools.-Joseph H. Snyder, Pres., Color 
Corporation of America, 

Eat 
ea 

That America's inter-continental ballistic 
missile program was readied 18 months ahead 
of schedule can be attributed in part to the role 
played by photography. 

As in any other field, photography cannot be- 
come static. Along with the progress in Amer- 
ica's missile and space programs must come 
essential improvement in photographic equip- 
ment and methods. Like the fragile human be- 
ing in space, film and cameras will have to be 
protected against heat, cold, humidity, shock, 
gravity-force, and radiation. -CarlN. Brewster, 
Head of Information Services, Space Technol - 
ogy Laboratories, Cape Canaveral, Fla, 
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LENSES < 


by 6. Barnstedt 


indebted to Mr. 
Photographic 
|. a Se 

Werke, 


Continued from 
Jan. -Feb. issue. 

We are Norman C, 
Information Service, New 
Jos. Schneider & Co., Optische 
Kreuznach, Germany for what we be- 
lieve is a very informative article on ''Measur- 
ing and Testing Lenses, "'-Ed. 


Lipton, 
York, 
and 


General Case 


The refractive index can now be determined: 
this involves the measurement of the angle by 
which aparallel bundle of light rays is diverted. 
In addition, the angle formed by the entrance 
and exit surfaces must be measured, and also 
the angles of incidence and exit of the light rays 
(Fig. 1). 

In general cases, the refractive index of a 
prism canbe determined by means of the follow- 
ing formula: 


> cea. =) 
n? = 2 
sin ¢ 


GU, + G@ 6 + ¢. 


sing, sina, 


sin? ¢/2 


Fig. 1 Measurement of the refrac- 
tive index of glass from the angle 

5 , the light ray entering at the 
given angle of incidence «, being 
' 


bent' by the prism 
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Fig. 2 Measurement of the refrac- 
tive index of glass from the refraction 
angle 6 , when the ray enters the 
incidence-surface of the prism at 


right angles ( @, = 09). 
Here, 
@, = Incidence-angle of light rays. 
a, = Exit-angle. 
6 = Angle of total deviation. 
€ - Prism angle. 


Of these 4 angles, 3 must be measured. 
The following formula is most suitable for the 


logarithmic calculation, To start with, employ 
the equation: 
3 & e e+d +5 
tg (a,° — 2) tg 5 cotg » tg (4;- 9 ) 


(a, is the angle of the first refraction); then the 
refraction law: 
sin a, 


io] 


sin a’, 
is employed. 


Minimum Deviation 


In practice, it is often desired to select val- 
ues for the incidence and exit angles in order to 
simplify measurement and calculation. 

“The most usual method is to make both angles 
equal to each other, “so that the path of the light 
rays through the prism is symmetrical. This 
condition will be obtained when the deviation 
angle 6 is as small as possible. The image of 
collimator slit, deviated by the prism, is ob- 
served through the telescope while turning the 
prism until the.minimum amount of deviation is 
observed. The deviation 6 is then measured. 


Since @,=@,, the formula can be simplified. 


Cont. page 2 
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Perpendicular Incidence 


In addition, tne light rays may be directed so 
that they enter or leave the prism at right angles 
te its surface (Fig. 2). In this event: 


sin a, 
a = = ,a,= @, 

sin € 
b sin a, of 
zw. 2B c= oe i 


Oblique Incidence or Critical Angle of Total 
Reflection. 


A third possibility is to arrange matters so 
that one of the two angles is as much as 90°, so 
that incident or emergent rays make a very 
shallow angle to the prism surface. In this case 
a broad slit is used, and the obliquely-adjusted 
cross-hair is focused onthe light-dark boundary, 
which narrows the image of the slit (Fig. 3). 
Of course, in the case of oblique emergent rays, 
one would not employ the emergent rays them- 
selves, but would rather work on the critical 
angle of total reflection (Fig. 4) 


Fig. 3 Measuring the refractive 
index of glass from the deviation 
angle 6 of a prism, when the ray 
is parallel to the first surface or 
strikes it at a shallow angle;@= 90° 


General 


The oblique-incidence or critical-angle of 
total reflection methods are also used with the 
most commonly used refractometers. These 
have a lower measuring accuracy but permit 
faster working. Moreover, a muchsmaller glass 
sample is required, on which only a right-angle 


or even a plane surface need be worked. The 
refractometer employs a fixed measuring prism, 
the exact specification of which is known. The 
plane surface of the glass sample is then placed 
on the measuring prism with a suitable contact 
fluid betweenthem. The critical angle of refrac- 
tion is then used to compute the refractive index 
of the glass sample (n) when the light ray passes 
from the sample to the measuring prism with its 
known refractive index N, > n, 


Fig. 4 Measuring the refractive in- 
dex of glass by means of the critical 
angle of total reflection for a prism; 
a, = 90°. 


Fig. 5 Measuring system with Pul- 
frich refractometer. 


ic acton 


In the Pulfrich refractometer (Fig. 5), the 
light from a discharge lamp enters along the 
boundary surface, and the angle 6 of total de- 
viation ismeasured. The sample must be ground 
to a right angle. For greater convenience in 
viewing, the telescope is placed parallel to rota- 
tion axis of the graduated dial; a mirror inclined 
at 45° is placed in front of the telescope. To 
simplify calculation, tables are enclosed giving 
the refractive index n for each angle 6. 
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Fig. 6 Measuringsystemwith Abbe 
refractometer, measurement by 
transcident light. 


Fig. 7 Measuring system with Abbe 
refractometer, measuring with the 
aid of the critical angle of total re- 
flection. 


Abbe Refractometer 


The Abbe refractometer works on the same 
principle, but the measuring prism is of aslightly 
different shape. In the latest models, the tele- 
scope is rigid, and the lighttravels viaa mirror, 
while the telescope is perpendicular to the axis 
of rotation. The alignment of the cross-hairs 
relative to the dark-boundary is obtained by ro- 
tating the mirror; its position gives the value of 
the deviation 6 The refractive index is then 
read directly off the scale. With the Abbe re- 
fractometer it is possible to work with transci- 
dent light (Fig. 6) and with light reflected at the 
boundary surface (Fig. 7). Im the latter case 
the sample to be measured need only have one 
surface ground plane. For illumination with this 
device, daylight or incandescent light is adequate. 
Two direct-vision Amici dispersion prisms, 
which can be rotated relative to each other, are 
fitted in the telescope. They should only be ro- 
tated sufficiently to cause the initially coloured 
dark boundary to appear colourless. From the 
setting of the compensators, it is moreover pos- 
sible to determine the Abbe number vj of the 
glass. 


Refractive Index of a Lens 


There also exist methods of determining the 
refractive index of a lens without grinding and 
thus destroying it. 

For this the most suitable equipment is an 
auto-collimation telescope, carefully focused 
free from parallax, and a good-quality surface- 
silvered mirror (Fig. 8). In the path of the 
rays betweenthe lens andthe mirror is placed a 
cuvette with plane-parallel sides; this will not 


alter the focusing ofthe telescope. Thenthe lens 
to be measured is introduced into the cuvette and 
placed in the beam of rays, so that the auto-col- 
limator image disappears. When the cuvette is 


_ ( —> i) 


e_ r| 
ING] ot 
L 


eet tee Se 


— 
oe 
, 
8 ee eee) 


Fig. 8 Method for determining the 
refractive index of a lens without 
grinding it. 


then filled with a liquid which has exactly the 
same refractive index as the lens, so that the 
lens is in contact with the fluid on every side, 
the original conditions are restored. A fluid of 
suitable refractive index canbe prepared by mix- 
ing two different liquids, one with a higher re- 
fractive index thanthe glass and one with a lower 
index. This should be done by observing closely 
while slowly pouring first one fluid and then the 
other into the cuvette. Eventually the auto-col- 
limator image will reappear, free from parallax, 
The refractive index of the mixture of fluids 
should then be measured; the index of the glass 
of which the lens is made will be identical. 
Accuracy of these Techniques 


The accuracy of measurement is greatest 
with the minimum-deviation processes; the de- 
gree of error should be a unit of the fifth deci- 
mal place or less. With the Abbe refractometer 
an error of two units of the fourth decimal place 
may be expected, and with the Pulfrich refrac- 
tometer one unit of the fourth decimal place or 
less. An inaccuracy of one unit of the fourth 
decimal place may occur when measuring a lens 
by the auto-collimation method in fluid. 
Measuring the Radii of Curvature 


General 

There are three fundamentally different tech- 
niques for measuring the radii of curvature of 
lens surfaces: 

1, Mechanical 

2. Geometric-optical and 

3. Optical interference methods. 

For absolute measurements, techniques be- 
longing to the first group are principally used, 
while for comparative measurements the test- 
glass method, which belongs to the third group, 

Cont. page 4 
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Testing Lenses, cont.from page 3 

results of exceptional accuracy. In the 

method, the curvature ofthe lens sur- 

vecked by placing a glass with identical 

t reversed curvature on top of the lens. If in- 

terferer phenomena are visible, the two radii 
are not absolutely identical. 

The exceptional accuracy of this method makes 
it improbable that variations in the radii greater 
than are admissible lloccur during the manu- 
facture of lens elements. This does not neces- 
sarily imply that theradii of curvature are of the 
specified value, but only that they agree with 
those of the test-glass. It is therefore most es- 
sential that the test-glass must first be measured 
with great care, by one of the other testing 
techniques. 


Fig. 9 Relationship betweenthe ra- 
dius Q of the spherometer ring, the 
meniscus height h and the radius r 
of the lens surface. 


Mechanical Methods 


The varieties of apparatus used in testing 
procedures of this group include the various 
forms of spherometer. The principle of sphero- 
metry consists in measuring the meniscus -neight 
of a spherical segment or cap (Fig. 9). From 
this, the radius of curvature r of the spherical 
surface can be calculated, provided that the ra- 
dius Q@ of the base of the cap is known. The ra- 
dius of curvature to be determined is then: 


There are various types of spherometer avail- 
able, according to the degree of accuracy de- 
sired. The most accurate is the ring sphero- 
meter, with which the radius 0 can be obtained 
from one of the two clear-cut edges of the ring 
{F g. 10). When measuring convex surfaces, the 
lens is laid upon the inner edge of the ring, and 
when measuring concave surfaces upon the outer 
edge. Amovable measuring pin is fitted at the 
axis of the ring, the setting of which can be read 
off. In large versions of this apparatus, the 
rings are interchangeable, so that lenses of the 
widest range of diameter can be accommodated. 
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Fig. 10 Measuring the radii of 
curvature of a pair of test-glasses 
by means of a ring spherometer. 


s 


Fig. 11 Arrangement of the points 
in a three-point spherometer. 


In simpler devices, the ring is replaced by 
three fixed measuring pins or points, which to- 
gether form the corners of anequilateral triangle 
(Fig. 11). The distance s between two points 
must be measured accurately, which makes it 
possible to calculate the radius Q of the base of 
the spherical segment, 


| 
o= =Y¥V3, 
_ 3 
and from this the radius of curvature, 
s? 4 h 
r= 
6h 2 


Even simpler equipment employs only two 
fixed points: it is therefore possible only to 
measure in one plane. When measuring, care 
must be taken to ensure that this plane is per- 
pendicular to the surface ofthe lens. This device 
has the advantage, however, that it can be used 
for measuring the curvature-radii of cylindrical 
surfaces. This "pocket spherometer" or "dioptre 
gauge" is used particularly for the measurement 
of spectacle lenses. It gives directly the re- 
fractive power of a single surface in dioptres, 
from which the refractive index of the glass in 
question can be deduced thus, Ng = 1. 523. 


(Cont. next issue) 


Measuring and _ Testing Lenses is from 
HAUSMITTEILUNGEN, JOS. SCHNEIDER & 


CO, , OPTISCHE WERKE, Kreuznach, Germany 


TION 1961 


Voigtlander, cont. from page 10 
1956 had a greater significance to the 
Voigtlander plant than the production of 
lens number 4,000,000 (a 50-mm., f/1.5 
Nokton). It was also the 100 year jubilee 
of the company. 

In the four years since 1956, Voigt- 
lander has produced a million lenses and 
set another record as well.In June, 1958, 
the company produced Color-Skopar num- 
ber 1,000,000. This lens was first pro- 
duced in 1949 and began the line of latest 
Voigtlander high-speed objectives, 
Camera News of West Germany, Dec.1960 


2,000,000 4 1/5.5 Helia 
= 

3,000,000 240-mm.. 1/45 t 

4,000,000 50-me £/1.5 Noktor 


VOIGTLANDER LENSES 
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Another 


beakThrough 


For 


Dr. Land 


By Dr. Louis Walton Sipley, Director, 
American Museum of Photography, re- 
printed from Photographic Trade News, 


‘February 13, 1961. 


Occasionally something comes along 
which is a bit off the beaten track and 
arouses more than usual interest or curi- 
osity. In the field of photography, Dr. 
Edwin Land and his Polaroid organization 
have been unique inthe ability of advancing 
revolutionary ideas or bringing old ideas 
into line with modern settings. A U.S. 
patent which was granted near the close of 
1960 to Dr. Land and assigned to Polaroid 
belongs in this category. The title of the 
patent is Cinematographic Method and Ap- 
paratus. It is U.S. Number 2, 950, 644, 


Premise for Development 

The premise on which this method was 
developed is that "Motion picture scenes 
are of a finite duration and it has been 
found that for most practical purposes, the 
duration of a scene may be, for example, 
of the order of five seconds."' With this 
idea in mind the inventor has worked out a 
method-of recording on a frame or slide, 
measuring 1-1/2 x 2-1/4 inches, a series 
of exposures equivalent to those made in 
five seconds on substandard size motion 
film such as 8mm film which is normally 
exposed and projected at 16 frames per 
second, This photographic film is de- 
scribed as being "a transparent film or 
layer — having -a surface which is goffered 
witha gridlike arrangement of amultiplic- 
ity of minute optical elements, preferably 
generally spherical lenticules, with a 
photosensitive emulsion layer disposed 
immediately adjacent or formed integrally 
with the lenticulated film. " 

Cont, page 18 
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shutter" is 
lefined as: A mechani ich regulates 
nia 


ligh 


s through it. 
shutters are 


the time that 


Some thirty-one c 


listed, such as: 

Shutter, barrel-type: a rotating shutter gen- 
erally used in motion picture equipment, Rotat- 
on an axis which is perpendicular to the axis 
, the shutter passes light whentwo 
lly opposite openings are simultane- 
ously aligned with the lens axis. 


Shutter, focal plane: a shutter operating 
close to the film. Generally, the type of shutter 
that exposes the film progressively by passing 
an aperture close to and across the face of the 
focal plane; sometimes called a back or curtain 


Shutter, multi-bladed: a shutter having three 
or more blades each pivotingfrom a point around 
the circumference of the aperture. Generally 
a between-the-lens type, such shutters have 
several similar blades as differing from the 
sliding door action found in double bladed 


shutters 
For salespeople this glossary will prove an 


in answering customer questions 
explaining technical features of cameras 


ther related equipment, 
he ABC's of Camera Repair, 84 pages, 
2S 174, Englewood, Colorado, 


——— 


| Your 
| ServiShops 


QUESTIONS... 


| By Clair Schmitt, Editor 


2??? ? NEED BELPr 7? 7? 79 7 


Send your camera repair questions to the 


editor. You will receive a prompt reply. 
Names will be withheld if requested. Address 
your questions to: Editor, The Camera 


Craftsman, Box 174C, Englewood, Colorado 


Will installation of flash synchronization on an Argus 
C-2 camera synchronize the shutter for flash bulbs at 
1/25 second speed setting and for electronic flash at all 
speed settings—or does itinvolve the additional work of 
electronic flash conversion? Would an adjustable 
mechanical tripper, screwing into the cable release 
socket, be satisfactory ? 

Walter J. Husband 

Syn-hron‘zation could be installed for flash 
bulbs at 1/25 sec. or slower, and it would also 
be possible to uz : electronic flash at all speed 
settings with the same installation, However, 
because of the low trade-in value of the C-2 
morel, it would not be considered economical 
to install internal contucts, An adjustable 
mechanicaltripper such as youmentioned could 
be used satisfactorily but, of course, would 
not be as dependable as the internal contacts. 
In this case though it would be the most eco- 
nomical means of synchronizing the camera for 
flash, 


1 am replacing the ground glass back in a 4 x 5 press 
camera. I have cut the glass to size, but the edges are 
very sharp and | wonder if there is any way to smooth 
the edges of glass after cutting it ? 

Pau! Thomas 

The sharp edges of glass can usually be 
rounded or smoothed by using a felt wheel on a 
stand, hand drill, or flexible shaft machine. A 
buffing compound of three parts of No. 3 pumice 
powder and one part of aluminum oxide (a 
course, unfused powder) is recommended. 

A thin paste is made of the compound by add- 
ing equal measures of glycerine and denatured 
alcohol, The compound is then used on the buff- 
ing wheel to buff the edges of the glass. Care 
should be exercised to use smooth strokes in 
the buffing operation. 


HELP WANTED 


A card to NCRS Placement Service 

ll bring more details about these 
»pportunities, Include code number 
isted for opening that interests you 


N1 
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01114. Need a good camera repairman to joir 


department or would 


company anc sef-up o re 


consider financial rt for a camera repairman 
wishing to start independent shop. Jacksonville , 
Florida. 

9728 Repairmanwanted to take full charge of repairs 
on photographic equipment. Must be able t 


all tyr 


01010 Well equipped modern shopneed 
>r Out-of-town ing 


A 


York, my Je 

01011 Jacksonville, Florida firmneéds experienced, 
bondabie repairman to specialize in tape recorders 
and 16 mm sound projectors. Will consider someorie 
willing to relocate. 


01010 Established -~mera store in Farmingham, 
Mass. with growi:., repair department wishes to 
employ an additional camera repairman able to 
handle the more complicated types of repair work. 
Pay commensurate with ability. 


138 ‘ Motion picture camera repairman needed who 
has had experience on Mitchells, Bell ond Howell, 
and Arriflex cameras. Our business is primorily in 
the motion picture field and we would want o man 
willing to specialize ir is field. 


Dealers --- Repairshops --- Service 
Departments 

When you need repairmen, send de- 

tails to NCRS Placement Service. 

Your needs will be listed here. Ap- 

plications of interested, repairmen 

will be sent for your consideration, 


Lindstrom 
2 PLIERS 
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from Jan VanderBeek 


We have had a few new faces around here 
lately. Two more additions to our "family" at 
NCRS and a couple of visiting students, 

We have a new printer, who with all the re- 
visions in text books, is swamped. His name 
is John Goldsmith and he use to have his own 
photo shop in Brighton, Colorado. 

Then there's Richard Rae and believe me 
when he and George get together, things start 
flying! Work as well as a lot of kidding. 

Jimmie Luth of Visalia, California, a gradu- 


ate, visited us for acouple of weeks and we had 
2 few discussions about Colorado and California, 
\9f course we convinced him Colorado was "it", 


lentally, he is opening up a ServiShop in 


nfred Sande From Fargo, North Dakota 

ek or so with us during a slack 
at home. A student, he is already work- 
cameras besides his studies. We must 
1a nigh admiration for these ambitious people. 
Yn his way to Korea, Walter Pomper stopped in 
to say "Hello" and ask a few questions about a 
lesson, He is one of the many service men en- 
rolled in the course. We sure enjoy these visits 
with our students and anyone else who is inter- 
ested in Camera repair, 

Just the other day we got the happy news 
NCRS may soon have a new building. Granted, 
we are like a happy family, but once in a while 
its nice to be able to stretch. This shows pro- 
gress and a lot of work on everyone's part! 

Mr. Love and Mr. Schmitt were in Phila- 
delphia for the MPDFA convention and were 
pleased to see so many students and visitors at 
the NCRS booth. The new Motion Analyzer was 
sort of the star of our show. 

Aren't we ali happy that spring is just 
around the corner, some flowers are blooming 
already and the weather is getting warmer (to 
stay) and I believe I detect a few spring clothes 
out already too. Also, we have a horse-shoe 
court out in the back of the building, and it has 
been used already during the lunch hour. So, 
we leave you again with this pleasant thought, 
and "we'll be seeing you," 


¥ — 
em) 
roa © \s 
Y= —, £ Z _-— 


As a fairly new student I just had to take 


time out to wr you a letter for a friendly- 
little chat. I sincerely meant to write sooner, 
but have beenquite busy th mystudies. Please 


forgive me. 


When I first joined, many of you 


sonaliy and congratulated me as «the ne st 
membher f the DR R fan vy | s dee 
member ol tne IN no an . it Va ie€ 
appre te | t t put geht at 
or ¢ 7) ¢ J, seer > SOC ‘ t ) c D. 
i ) e€ I So now pu 
- 
st a O c 
ss — re € ~ T te 1 ere- 
1 t I pre t € t 
i € > me € > S€ ynhiy to 
t Ji -Feb. editio of the Cam- 
smart st we > njoyed 
reading it. It ot only gives the latest news, Dut 
1a y yp to the course. 
I enjoye rea o et 
to a ) € erso 
) 
ez . * 
Harr W S 


exandria, rginia 
I rece € t] 10Tr 2 
and I neve € t the a fe ts 
, lot of > ut the 
ciear eas oO 1 € ye rt - 
struct P 1e e On ol ery e toois to 
wor! . » SU D es vould no be poss b e 
Russ PI s 


Auburn, Washington 


I believe that this lesson (Multiple Speed 
Shutters) has been the most interesting so far 
and the most enlightening also. [To say the 


least I am enjoying the course very much and 


am realizing my investment back already. 
M. F. Kruger 
Norfolk 2, Va. 
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Ends fuse when heated Me. 11-174. 22 ~ diam —Per Ft. $0.15 
Ss teen inant bale Ne. 11-175. 4° diam—PerFt. 15 
Me. 11-176. A," diam—PerFt. 15 


RUST REMOVER 


4 oz. bottle _.....$1.70 


H-R Rust Remover is non-acid, absolutely harm- 
less to the polished finish of fine parts. You may 
leave ports in this rust remover overnight. You 
may dip parts directly into the wide mouth 4 oz. 
bottle. 


HARD ARK ANSas 
MOuNTED STONES 


HARD ARKANSAS MOUNTED STONES 


Length Width Each 
3%" 1 $3.00 
a 1% 750 
- i 1% 3.00 
& 1% 10.58 


HARD PENKNIFE PIECES 
(Approx. ¥2 the thickness of regular stones: 
3 


Wider lem 
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SERVISHOPS HEADQUARTERS 
ARE YOUR SPECIALISTS 


derviShops Headquarters advertising is beginning to 
pear in National magazines.Relyon your Headquarter 
Shops to back up your own work. For example, elec- 
tronic specialists and complete facilities here can take 
care of your repairs on sound equipment, electronic 
flash and other specialized photographic machinery. 
Send repairs direct to ServiShops Headquarters, 
Box 174ER, Englewood, Colorado. 
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ripple boked enome! finish Dimensions: 2 8-1/2 3 


Weight 27-3/4 Ibs 
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The "620 chest hos the some rugged construction and 
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Weight 26 Ibs 
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Inexposing this film toform 
images of the scene being rec 


Dr. Land ont. 


, 


sequential latent 
rded, the "locus 
of the ‘taking’ light emanating from the camera 
lens is shifted or moved with respect to the 
film assemblage in a pattern so that each lenti- 
cule images the light from the lens on a differ- 
ent area underlying each lenticule. A succes- 
ion of images is thus formed in a pattern of 
omponents corresponding to and underlying the 
lenticules,"' and each of these successive 
mages may be projected or viewed by methods 
which are the reverse of the taking process. 
The inventor states thatthis is accomplished in 
a hand held camera and completely processed 
in the camera, The statement is also made that 
these images may be recorded in a spiral pat- 
tern or in concentric circles, 


S 
c 


If this idea may be difficult to grasp, the 
reader is referred tothe Briggs ''Dancing Skele- 
ton" whichhad six sequential images onone mica 
slide, or the projecting "Zoetrope"' which used 
13 images, or the later work of Muybridge in 
America and Marey in France. In the disclo- 
sure, the inventor has gone into detail concern- 
ing the use of a set of tri-color filters to both 
take and project these pictures, However since 
the time the patent papers were filed, Dr. Land 
has made major news through advancing a new 
theory of color by projected images taken 
through red and greenfilters only and projected 
with only one color and white light, Perhaps in 
view of these later ideas this patent might be 
modified by changing the three color filters to 
two for taking and one for viewing. At least it 
should stimulate some conjecture. Photographic 
Trade News, Feb. 13, 61. al BE Behe is 


es 
we 


Former U.S. Commissioner of Education, 
Dr. Lawrence G. Derthick, is now assistant 
executive secretary at the National Education 
Association. Dr. Derthick is also a member 
of the National Home Study Council accredita- 
tion board. 

National Camera Repair School, Englewood, 
Colorado, publishers of The Camera Craftsman, 
is accredited with National Home Study Council. 


| 


Recently, an essay contest was held tofind the 
outstanding example of procrastination, The 
winning entry consisted of justfour words... "I'll 
write it tomorrow!" 


MAR-APR 1961 


(a $3.95 value) 


You’ve asked for them and here they are! 


*RIVET ASSORTMENT $7.50 


*WIND ASSEMBLY ASSORTMENTS 
For Box Camera $6.95 


For Popular Priced Folding Camera $6.95 
*SYNCH INSTALLATION KITS 
External (Connectors, Insulators, etc.) $9.75 
internal (Replacement Parts, 
contact material, etc.) $15.50 
K ‘ TS N Ow *SHUTTER BLADE ASSORTMENT $6.95 
AVA | LA et LE ° FLASHCORD ASSORTMENT (6 cords)__———s«é$9. 900 
SPRING WIRE KIT 
assorted sizes 
* When TransRak is not ordered, from .005" to .015" ee 
these kits include a P 201 ; 
Plastic tray for storing. METRIC SCREW ASSORTMENT 
(400 pieces) $7.50 
MiRROR ASSORTMENT (6) $5.95 


1 
“a PRICE! YOUR TRANS-RAK, SHOWN ABOVE, 


COSTS YOU ONLY $1.00 WITH ANY Selvichops 
KIT ORDER TOTALING $20.00 OR MORE. 
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IN YOUR WORKSHOP: Tap-A-Line per- 
mits you to plug in soldering irons, test 
lomps, flex shaft, other equipment. Has 
them all ready and available for immediate 
use. 

IN YOUR STUDIO: Tap-A-Line is con- 
venient for portable lights, flood lights, 
spot lights. 


On Your Test Bench: gg 
Tap-A-Line will per- ) \ 5 
mit you to plug in all } | 
types of flash cords 

and have themat your 

finger tips. 


Model TL 


1 foot $2.0 


>, Dixon 
Miniaturized 
Tools 


ie ix 


wrled 
ickel 
Plated 
Mors es 
* shed 
$3.50 


ed shop 


A ServiShops PRODUCT 


20 


THE CAMERA CRAFTSMAN 


NEW WEST GERMAN SHUTTERS 


Three new West German shutters, recently 
introduced, are the Compur- Automat, the Pron- 
tormat-S, and the Prontor-Lux. The latter two 
are products of Alfred Gauthier, and the former 
of Compur- Werk. 

The new shutters are logical refinements and 
developments of the Deckel Compur and Gauthier 
Prontormat mechanisms. Both manufacturers 
utilize a new principle in the design of their new 
mechanisms. The energy for the automatic ex- 
posure setting is not supplied by the exposure 
meter's photo cell, but by the action of the 
photographer in cocking the shutter and pressing 
the shutter release. 

The mechanisms of both manufacturers can 
be operated either automatically or manually, 
a feature that will particularly interest the ad- 
vanced amateur and professional photographer. 
Many previous, automatic mechanisms did not 
permit manual change of shutter speed and lens 
aperture. 

The first West German camera with the new 
Compur shutter to be introduced here probably 
will be the Super Baldamatic. 


_@ 


Coaches give last minute instructions before 
sending a new man into the game, and so do 
sales managers. A salesman was telling us 
how he got started in his territory some six 
years ago. 

"I went into the sales manager's office the 
morning I was to leave, more than a little 
scared, for this was to be my first selling ex- 
perience on my own. I expected quite a lecture 
on what I should and should not do, but I found 


the sales manager was about to take off ona 
trip himself, and had little time for much of a 
lecture. 


"Perhaps itwas agoodthing, for Iremember 
every word of what he said, and I attribute what- 
ever success I have had in selling to following 
his advice.- 'Bill,' he said, ‘you go out and 
make friends, '" 


we 
SPECIAL OFFER WHILE THEY LAST 
Miscellaneous parts for Ansco cameras. 
thirty-five assorted items in a package. 
tainers, screws, leatherette covering, etc. 
identified by manufacturer's number. 
Regular Price $10.80 
While They Last $ 6.95 


ServiShops Supply 
Box 174, Englewood, Colo. 


Thirty or 
Lenses, re- 
Each item 
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Have we heard from 
you lately? 


You will work better when you see better with this new 
Binocular Magnifier . be worn with or without eye- 
glasses. Leaves both hands free to work. Fine tolerance and 
precision work can be done easier, faster and more accurate 
ly using this equipment. With the Magni-Focuser you see 
an object in third di jon greatly magnified - with depth 

Letty. It reduces eye-strain and prevents squinting - 


I would like to swap the following: 


. ab coy ‘ Se ae eo 

5 x 7 Eastman 33A view camera with 190mm Gachins dupmapenties Eetestiad ta 

£:3.5 Zeiss Tessar lens in Ilex Universal #5 pape dads Somers Normal vision ney be resumed 
slightly raising your head. 


shutter (synchronized for zero delay) for: 
7-1/2" (190-195mm f£:4.5 or 6.3 iens in a 
Model No 2 magnifi i 20° Pri 0.50 

Compur shutter having X delay). 3 a: i <° t0'50 


7 2-3/4 8" 10. 50 
What I offer is in excellent shape except3.5 10 +12 a 12.50 
; eae : 
Zeiss lens isn't coated; however, Ido not need ee pa ee ee Oe 
the bulk that the 3.5 offers, and want to work lens attachment which gives magnification of 4-1/4 and 
on a project of a 4x5 twin-lens reflex. If 5-1/4 respectively, with the right eve onky. 


: Priced $15.00 eac! 
some reader or student may be interested, I 


can be reached at address below. d f t t t 
Thomas Warren CTC USN r a e e° 


USN Radio Station omplete with 10” x 13” drawing board . . $5.95 
Skaggs Island Draftette instrument only . . - $4395 
SONOMA, California (Scale 3” x 5” — 6” arms — 180 degree 


protractor, Draftette completely assembled — 
ready for use.) 


Draftette with 4” x 6” scale and 11” x 17” 


My preference is a combination repair oper- Deehe leat. — Cuapate yo 
ation. Giving the established firms a discount Draftette 4° x6" scale alone - - $200 
and charging same at my shop as the other draftette’” 


firms. Stand firmly behind every job regard- Complete with 11” x 17” 
less of how large or small with no argument or 
red tape. Giving every customer, no matter drawing board only 62 
how expensive or inexpensive his equipment, * 
4 all the help and information I am capable of 
giving. I have already learned that, if a person 
treats his customers right and takes care of 
them, they will do the same in return and you 
- have a life long customer. Price all jobs uni- 
formily. A repair shop has to be efficient to 
be successful. I feel that the training given by 
NCRS is complete in every way and prepares 
him for camera repair in every way, the train- 
ing is the best. It gives a student confidence 


for any phase of the work, : 
NATIONAL CAMERA Bevausisle@)es 


Doyce E. Croy 
Comanche, Oklahoma Box 174 « Englewood , Cclorado 
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SERVISHOP PRODVUCT GUARANTEE 


of equipment. Every product advertised in the Camera Craftsman carries three 
warranties. 
First, you have a ten-day return for refund privilege. If, for any reason, you're 
not satisfied, you canreturnyour order within 10 days of purchase, for a full refund. 
Second, all materials and workmar 


>of NCRS manufactured products are guar- 
anteed by NCKS for one full year. NC -RS ° will replace any parts orcomponents which 
might become defective in normal use, if returned to the factory, transportation 


When you purchase a ServiShops product, you are sure you're getting the best <S 
1 
sS> 
—— 
— 
ie 
>_— 
>> 
=> 
<> 
S—_ 
s> 


TLL 


: 
charges prepaid, within one year of original purchase. | 
Third, all products and parts handled by NCRS are guaranteed by the individual — : 
manufacturers of those products. >_> : 
National Camera Repair School further guarantees to check and service any Servi- ss 
Shops product no longer within the warranty period, at nominal charge. 4 
=< 
SYABYSGHBRUBREARURRERRRUREBRRUBRUBEURBRCOACEBBRCCECRAREURRUCERRUSROUENIS. | 
JUUUUUUU JUUUUYU JUU JUUU 
~ y 
NCRS ORDER BLANK Date 19 : 
You can order any product advertised inthe Camera Craftsman. All products carry 
the NCRS Return Privilege Guarantee -- Satisfaction or return in 10 days for com- 
plete refund! 
Shipments are F.O. B. Englewood (Denver), Colo. 
Acct. No. How shall we ship? How will you pay? 
Parcel Post Cash 
Name RailwayExpress C.O.D. 
Other Other 
Street 
City State 
Quantity Name and Description Price 
° S 
minimum Postage -30 
= ¢ 
sa Total 
Minimum Order - $2.00 Signature 
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NCRS BOOTH A BUSY PLACE 


The National Camera Repair School Booth at 
the MPDFA Trade Show in Philadelphia was 
crowded most of the time. 

Photo dealers, manufacturers representa- 
tives, camera repairmen, professional photo- 
graphers, and NCRS students came to see the 
test instruments and shop tools demonstrated. 
The ServiShops Motion Analyzers were operating 
constantly, showing shutter speeds, synchro- 
nization, frame speeds and contact operation of 
all types of still and motion picture equipment. 

The new ServiShops Auto-Collimator inter- 
ested many with its easy method of checking 
focus at all distances. The Unimat and other 
tools also drew a lot of attention. 

Besides the opportunity to meet so many of 
our friends and demonstrate the instruments 
and tools, the chance to chat and discuss Cam- 
era Repair was an important part of the show. 
Getting together like this is valuable to every- 
one and we want to thank all who were there for 
dropping by the NCRS Booth. 

If you weren't able to make itthis year, per- 
haps we'll see you in Chicago in 1962. 


5¢ each oH a 


These crystal-clear bexes, 
8-1/4" x 4-1/4" x 1-1/4" 
are molded of clear poly- 
styrene, a light hard plas- 
tic which retains its polish 
well. Very handy for storage 
of nuts, boltsand even fish- 
ing tackle. 


Please designate 
type desired. 


Box 174 
Englewood, Colorado 


training program. 


Name 


NATIONAL CAMERA REPAIR SCHOOL 


: lam interested in the opportunities and advan- 
tages of a career in Camera Craftsmanship. Please 
furnish me with complete information about your 


Street 


City 


Order from: 


NATIONAL CAMERA Welvatstelalees 


SUPPLY 


Box 174 « Englewood , Colorado 


If you have a friend or relative 
who may be interested in the 
money making opportunities that 
exist today in the camera repair 
field, have him or her fill out 
this coupon and mail it to the 
National Camera Repair School, 
Box 174, Englewood, Colorado. 
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a 
MULTISPAN WRENCH 


Here is the precision spanner wrench designed especially for optical and 
camera work. It will serve you economically, for the tool accepts replace- 


able and interchangeable tips. Quickly adjustable from 0” to 4" (even more 


with proper tips), you lock the setting firmly with a single motion. The 
MultiSpan's versatility is unmatched because of the many varieties of tips 
you can use. You can instantly snap a tip for almost any application into 
one of two positions. Get a complete set of tips which you can use in pairs 
or in combination with each other. 


Blanks with the tip unground are also available. These tips are already heat 
treated, and plated. You can grind the blade fo the required shape for many 
of the hard-to-get-at retaining rings. Prices shown cre per pair. 


751-3 Tips, straight, pencil point.__...-.1.60 


751-3u Tips, straight, point, unground _- 


751-2 Tips, straight, flat, ground..........1.60 | 751-2u Tips, straight, flat, unground -..... 


751-4 1/8" offset, flat, ground____. --..1.80 


751-4u_ Tips, 1/8" offset, flat unground.-- - 


751-5 1/4" offset, flat, ground Se | 751-5u_ Tips, 1/4" offset, flat unground-. 


751-6 3/8" offset, flat, ground________.- 1.80 


751-15 A Special Spanner Wrench for remov- 
ing narrow shutter retaining rings on 
the Retina and Karat cameras 


751-6u_ Tips, 3/8" offset, flat unground - 


THE CAMERA 
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NATIONAL CAMERA REPAIR SCHOOL 


Box 174 
Englewood. Colorado 
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